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(57) Abstract: Hie invention provides a treatment legimen for treating diseased prostate tissue, mcluding the steps of chemically 
2?adngp™sitetirsra„dcoa5^i 

il Ste tl^ue Steroidal and non-steroidal antiandrogens are smtable. One suitable antiandrogen :s bicalutamide. The treatment 
^^m^n k sSe forT^tment of prostate tissue diseases including benign prostatic hyperplasia and prostatic carcinoma. The 
SLn f^lt prS ~aI.^Sm^^ for tn-^ng benign prostatic hyperplasia, including the steps of 'l-^TLT^tr 
rsTe L coaLnistering an antiandrogen. Also provided by the invention is a kit for treating a human male includmg rieans for 
l^Zt pmtrtissue an andandrogen drug, and means for administering the antiandrogen drug. A kit ind«l,ng a first smgrcal 
dSrd^XeringrchemoablationLidto'^^ 
administering the antiandrogen drug, is provided. 



For two-letter codes and other abbreviations, refer to the Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 
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Ttp Wnrp.toReJ ^tf'H Application 
•ms appUcation claims priority to US. Provisional Application No. 
60/304,149 faed July 10, 2001 and entitled "Method of Treating Prostate Tissue and 
5 Surgical Kit for Use in the Method," the entire disclosure of which is hereby 

incoiporatedby reference. This ^p]kmon also claims priorityto US. Provisional 
Application No. 60/329,262 filed October 12, 2001 and entitled "Surgical Instmment 
andMediod,- the entire disclosure of ^^diich is hereby incorporated by reference. 

TprViniral Field 

10 The present invention relates to treatment regimens for treating diseased 

prostate tissue, and to surgical kits for use in a treatment regimen. 

Prostate disease is a significant health riskfor males. Diseases of the prostate 
include prostatitis, ben^prostaric hyperplasia (BPH. also kno^ as benign prostatic 
tq^pertrophy), and prostatic carcinoma. 

Prostatitis is an inflammation of the prostate gland. Syn^toms of prostatitis 
can include diff icuk urination, burning or painful urination, perineal or lower back 
pain, joint or musde pain, tender or swoUen prostate, blood in tiie urine, or pamful 
qaculation. Prostatitis is caused by bacterial infection in many instances, in which 
case treatment generally includes antimicrobial medication. Noninfectious forms of 
prostatitis are treatedbyother means, such as administration of an ai-adrenoreceptor 
antagonist dnig to relax the mmde tissue intiie prostate and reduce die difficulty m 



15 



urination. 



25 



Benign prostatic hypertrophy is a very common disorder, affecting an 
estimated 12 million men in the Ifcited States alone. BPH is a chronic condition and 
is strongly ag^related^ ^proximately 50% of men over the age of fifty. 75% of men 
beyondtiie age of seventy, and 90% of men overtioe age of eighty are afflicted with 
BPH BPH is anon-cancerous condition characterized by enlargement of tiie 
prosixtte, obstruction of the urethra and gradual loss of bladder functioa Syiuptoms 
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include difficxik uiioation, fre^^ 
ajsduzgency. 

BPH is treated \vith a number of dMR^eudc 
medical methods. Transurethral resection of the prostate (TURP) is a preferred 
5 surgical method of treating BPH A tjpical TURP procedure require 

anesthesia, and the placement of a reseccoscope in the urethra for removal of rnMpk 
small chips of hyperplastic prostatic tissue, to relieve the obstmction. Gonqilications 
from TURP include bleeding, incontinence, reox^rade ejaculation and in5>otence. 

An akemative surgical method for treating BPH is transurethral incision of 
10 the prostate (ItIIP).]ii the TOO? procedure, indsiom are made m 

relieve pressure and improve flow race. Incisions are made where the prostate meets 
the bladder. No tissue is removed in the TUIP procedure. Cutting muscle in this area 
idaxes the opening to die bladder, which decreases resistance to urine flow from the 
bladder. Avariant of the TUIP procedure in Tistoh a laser is used to make the 
15 incision is known as tramurethral laser incision of the prostate (T^^ 

Other surgical ineihods used to relieve the syn^ms of BPH include 
methods of promoting necrosis of tissue that blocks the urethra. I^perthermic 
methods, for example, use the application of heat to "cookT tissue and kill the cells. 
Tbs necrosed tissue is gradually absorbed by the body. Several methods of applying 
20 heat or causing necrosis have been utilized, inchdingdirett heat (transureth^ 
abladon, or TUNA), microwave (traosuredual microwave treatment, or TUMI), 
ukrasound (higbintensityfocused ukrasound, or HFU), electrical vaporization 
(transurethral electrical vaporization of the prostate, or TUEVP) and laser ablarion 
(visual kser ablation of the prostate, or VLAP), among others. 

25 Chemical ablation (chemoablation) techniques for promoting prostate tissue 

necrosis are also curtendyunder development. In one chemical ablation technique, 
absolute ethanol is injeaed transuiethrally into the prostate tissue. This technique is 
known as transurethral ethanol ablation of the prostate (TEAP). The injected ethanol 
causes cells of the prostate to burst, killing tiie cells. The prostate shrinks as the 



-2- 



wo 03/005889 



PCT/US02/22432 



neciosed cells are absoibed Generally no tissue sbugbing is observed with this 
technique. As a treatment for BPH transurethral injection of ethanol is cost-effective 
and is rq)ortedto have fewconqjlications; see Goya, etd.yj, UroL 162, 383 (1999). 
Traosperineai ethanol injection has been reported to be effective in the treatment of 
5 BPHt see Savoca, & oL^ Eur. UroL 40, 504 (2001). Ethanol ablatbn methods have also 
been investigated for treatment of prostatic carcinoma (Amano, etal., L^tifegy 59, 771 
(2002)) and liver cancer ([ivrs^ etoL, GtnoerHi, 48 (1998)). 

Several drugs have been approved in the United States for the treatment of 
BPH One class of drugs used in treating BPH is the inhibitors of the enzyme 5a- 

10 reductase. 5a-reductase plays a role in the conversion of testosterone to the potent 
androgenic hormone 5a-dihydrotestosterone pHI). The role of androgens in the 
development of beni^ prostatic hyperplasia in men is weltdocimiented; see Wilson, 
N,Er^J. Med 317, 628 (1987). The enlargement of the prostate gland is dependent 
on DHT. DHT is bound to cytosol androgen receptors within the cytoplasm, and the 

1 5 DPTT-receptor complex is subsequendy transported into the cell nucleus, vrfiere it 
leads to translation and transcription of genetic materiaL 

The enTyme 5a-reductase exists in the forms Type I and Type H. Type II is 
predominantly expressed in the prostate. Treatment by an inhibitor of 5a-reductase 
can reduce the production of DHT and slow the growth of prostatic tissue. 

20 Finasteride (PROSCAB), a synthetic 4-azasteroid compound, acts by 

mViiKmng the Type-II form of 5a-reductase. Finasteride has the chemical name (5a, 
17fi)-N-(l,l-dimethjdethy^-3-oxo-4-a2aandrost-l-ene- 17-carboxamide. Finasteride 
inhibits 5a-reductase by f omm^ a stable corrplex widi the enTyme. Finasteride is 
reported to have no affinity for the androgen receptors in the cytoplasm. Treatment 

25 with finasteride reduces production of DHT. 

US. Patents 4,220,735, 4,377,584, and 4760,071 to Rasmusson, etal. describe 
the synthesis of finasteride and related compounds. The use of finasteride can actually 
shrink the prostate in some men. It is thought that the herbal svpplement saw 
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palmetto, coimnonly taken for prostate health, also acts to inhibit Sa-ieductase and 
leduce DHTlevek to some degree. 

Dutasteride pUAGEN), (5a, 17p)-N-[2,5-bis(trifluorDmetliy^phenyl>2- 
oxo-4-a2aandiDst-l-ene-17-carboxiimcle. is a recently approved synthetic 4-azasteroid 
5 drug that is reported to inhibit both Type I and Type H 5a-reduaase. Another so- 
called "dual inhibitoi^ is designated PMJ 157706, [N:(l,l,l,3,3>hexafluorophen3i- 
propyI)-3-oxo-4-aza-5a-andiost-l-ene-17P-carboxaniidei see diSalle, etoL J Steroid 
Buxhem Md Bid 64, 179 (1998). 

Also approved for treatment of BPH are the ai-adrenoreceptor antagonist 
10 (ora-blocker) drugs, inchidingteiazosin(HYTRI]SO, doxazosin (CARDU^ and 
tamsubsin (FLOMAX). These ai-adrenoreceptor antagonist drags act to relax the 
smooth muscle of the prostate and bladder neck, resulting in improved urine flo^ 
and reduced bladder outlet obstmcdon. However, administration of an ai- 
adrenoiecepior ant^onist treats only the symptoms of BPH. and does not treat the 
1 5 enlarged prostate itself. 

US. Patent 5753,641 to Gormley, etoL reports a method of treating BPH 
using a combinadon of a 5a-reductase inhibitor, such as finasteride, and an ai- 
adrenoreceptor antagonist, such as terazosin. A method of treating BPH vnth a 
combination of an ai-adrenoreceptor antagonist, such as terazosin, and saw pahnetto 
20 extract is reported in US. Patent 6,200,573 toLocke. Treatment of BPHbythe 

administration of the non.steroidal anriandrogenbicalutamide is reported by Eii, a 
aL,UmlcQ/56,2(>i(2000). 

Prostate cancer (prostatic carcinoma), is a common cancer among males and a 
leading cause of cancer deadis in males beyond the age of fifty. Prostate cancer begins 
25 as atmnor on the prostate gland. Prostate cancer confined to the gland often can be 
treated successfully If untreated, the cancer may spread to tissues neartiie prostate, 
to seminal vesicles, and to distant parts of the body, such as bones, liver, or lungs. 
Often, the cancer is sbw-growing, which penmts the course of treatment kno^vn as 
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watchful ^waiting'' f or elderlypatiects drpadents In poor heahh. More aggressive 
treatments axe required if the disease progresses. Radiadon treatments, sutgical 
procedures, and medical treatment are all possible courses of action. 

Radiation therapy may be appropriate at certain stages of prostate cancer. 
5 Brachytherapy is appropriate at early st^es of the disease, and can be highly effective. 
Brachytherapy involves implantation of radioactive particles into the tumor. The 
particles emit radiation over a period of a few nsonths, which kills the cancerovis 
tissue. External radiation treatment pCRI) is prescribed when the cancer has spread 
to surroimdir^ tissue. High-energy x-rays are direaed to the prostate region from 
1 0 outside the body. Treatment is continued for about eight weeks on an outpatient 
basis. 

Surgical intervention for prostate cancer typically involves a radical 
prostatecton^ via an abdominal (retropubic) or perineal approaclL Radical 
prostacecton^ is a surgical procedure iavolving the substantially complete removal of 
1 S prostate tissue. Advanced techniques such as nerve sparing radical prostatectomy or 
nerve gtaftir^ seek to inoprove outcomes and reduce conq>lications. Impotence and 
irux>ndnence are side-effects conunonly associated with surgical removal of the 
prostate. 

Cryosurgery, or cryoablation, is also commonly used to Inll cancerous tissue «t 
20 the prostate. In cryoablation, tissue is rapidly and repeatedly frozen and thawed to kill 
the tumor. The procedure is generally done on an outpatient basis and takes only a 
few hours. One method of reducing prostate tissue volume using a combination of 
cryother^y and hyperthermia is reported in U.S. Patent 6,378,525 to Beyar, et aL 

It is known that androgen deprivation can slow the progression of cancer 
25 originating in the prostate. Androgen deprivation may be achieved by either surgical 
or chemical castration. The organ that is the primary source of male androgenic 
hormones in the body is the testicles. Surgical removal of the testicles is known as an 
orchiectonQT. Tlie majority of patients who undergo an orchiectomy will experience 
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diminished libido and ercctile dysfuncdon. Odier undesirable side effects are also 
common, including weight g^in, depression, f arigue, mood swings, and hot flashes. 

Androgen deprivation is usually achieved by chemical castration through 
hormone therapy, in which testosterone. is generally the androgen targeted for 

5 depression. Hormone therapy deprives cancerous cells of testosterone, a hormone 
which is necessary for cell growth. Luteinizing hormone-releasing honnone (LHRK^ 
normally stimulates the pituitary gland to release luteinizing hormone, which in turn 
stimulates the testes to produce testosterone. In the prostate cells, testosterone is 
converted to DHT by the enzyme Type n 5a-reductase. DHT then binds to 

10 cytoplasmic androgen receptors, and the DHT-receptor complex enters the cell 
nucleus where it activates transcription of androgen-dependent genes. 

Luteinizing honnone-rdeasing honnone analogues (also known as 
gonadotiopin-ieleasing hormone agonist analogues, or GriRH analogues) are used to 
bbckthe production of testosterone by the testes. Leuprolide acetate (LUPRON 
15 DEPOT, PROSTAP), goserelin acetate (ZOLADEX), buserelm acetate (available 
outside the U.S. as SUPREFACI), and triptorelin pamoate (TRELSTARLA) are 
LHRH analogues shown to reduce serum testosterone levels. Administration of an 
LHKH analogue is often accompanied by an initial surge in testosterone and DHT 
levels for about 5 to 12 days before inhibition of leutenizing honmone, however. 

20 Administration of an antiandrogen drug may be prescribed in combination 

with an LHRH analogue in the treatment of prostate cancer. Antiandrogens are a 
class of dn^s that specifically bbckthe entry of androgenic hormones into cells of 
the body, thus preventing its biological effects. It is thought that antiandrogens 
con^etitively inhibit the action of androgenic hormones, such as DHT, by binding to 

25 cytosol androgen receptors, and preventing DHT from binding to the receptors and 
entering the cell nucleus. Antiandrogen drugs that are used in hormone therapy 
inchide steroidal drugs and non-steroidal dru^. 

Steroidal antiandrogen drt^ used m hormone therapy include progestin 
con5)ounds such as cyproterone acetate (available outside the U.S. as ANDROCXJR 
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or CYPROSTAD, inegestiol acetate OVEGACE). mecJioxyprogesterone acetate 
(PROVERA). and chlonnadinone acetate (available in Japan). Zanoterone 
(designated WIN 49596) is also asteioidal andandrogen drug that nuy be useful in 
honnonal dieispy. 

5 Non-steroidalantiandiogendrugsusedinhDnnDnetherapyindude 

bicalutamide (CASODEX), nilutamide (MLANDRON; ANANDROl^. and 
flutamide (ETJLEXIN; DROGEML outside ilie US.). A new non-steroidal 
amiandrogeu compound, designated RU 58642, is curtendy being developed and 
reportedly is more potent in reducing prostete weight than antiandrogpns presendy 
10 used; see Battman. etoLJ. SwddBud^Md. Bid 64. 103 (1998). Tie non.s,^idal 
antiandrogen RU 58841 has been enpbred as a topical treatment for hair loss, but 
may ako be effective in hormone therapy for prostate diseases. 

Hie use of nonrsteioidal antiandrogens alone (Le.. not in combination with an 
LHRH analogue) has not beenshownto be effective in the treatment of progressing 
15 piostxtte cancer. Recent reports, however, indicate that bicalutamide maybe effective 
to reduce the risk of disease progression in patients with localized or locaUy advanced 
prostate cancer, see Wirth. ec oL, Urdcgy 58, 146 (2001). In clinical trials with 
bicalutamide as a single agent for prostate cancer, rises in semm testosterone and 
estradiol have been observed 

20 A combination of a 5a-reductase inhibitor, such as finasteride, and a nofr 

st^idal antiandrogen, such as flutamide or bicalutamide, is leportedinUS. Patent 
5,994,362 to Gonnley, as acandidate for effective treatment of prostatic cancer, 
see also Fleshner, ^^,/. Urd 154, 1642 (1995). 

Luteinizing hoimone-releasing hormone receptor antagpnists (also known as 
25 gonadotropinrreleasing hormone receptor antagonists, or GnRH receptor 

antagonists) have recenriybeen studied fertile treatment of prostatic cancer, see 
Cook. aoL, OnmlcsstS. 162 (2000); Strieker, lM?gy 58 (Supp. 2A). 24 (2001); 
Trachtenbeig,cf^./. UrdL 167, 1670 (2002). LHRH antagonists are expected to 
inhibit leutenizing hormone widiout an initial surge in testosterone and DHT levek . 
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LHRH anCs^onists that have shown protoise for pxostate treatment iodude cettorelix 
acetate (CEIROTIDE) and abardix (PLENAXIS). US. Patent 6,022,860 to Engel, et 
oL reports a acttvitT^stabilized and releases-delayed conq>lex indxiding an LHRH 
ants^nist such as anride, antareliac, azaline, A-75998, gsmkelix, Nal-Glu antagonist, or 
5 cetrorelix. 

Many hormonal therapies are accompanied by highly undesirabk side effects, 
inrlvding impotence, loss of sexual desire, hot flashes, and gynecomastia (Le., swelling 
or tenderness of bieasts), among others. Dianhea is also a common side effect for 
patients taking flutamide. 

10 5;iinninflry nf the Invention 

In one embodiment, the present invention provides a treatment re gimen for 
treating diseased prostate tissue. Hie treatment regimen includes the steps of 
chemically ablating prostate tissue suffidendy to elicit a reparative process in the 
absence of further treatment? and coadministering a therapeutically effective amount 

15 of an antiandrogen. The size of the prostate is reduced relative to its size prior to 
treatment by the treatment regimen. The treatment regimen is suitable for treatment 
of pxostate tissue diseases including BPH and prostatic carcinoma. 

In another embodiment, the present invention provides a treatnoent regimen 
for treating ben^ prostatic hyperplasia. The treatment regimen indudes the steps of 
20 necrosing hyperplastic prostate tissue sufficiently to elicit a reparative process in the 
absence of furtiier ueatment; and coadministering a therapeutically effective anaount 
of an antiandrogen. The size of the prostate is reduced relative to its size prior to 
treatment by the treatment regimen. 

In yet another embodiment, the present invention provides a treatment 
25 regimen for treating benign prostatic hypeiplasia. The treatment regimen indudes the 
steps of damaging hyperplastic prostate tissue sufficientiy to eHdt a reparative process 
in the absence of further treatment; and coadministering a therapeutically effective 
amount of an antiandrogen. The size of the prostate is reduced relative to its size 
prior to treatment by the treatment regimen. 
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Another embodiment of difi piesent invendon also provides a treatnient 
regimett for tteating prostate diseases. The treatment regimen of this embodiment 
includes the steps of injecting an effective amount of ethanol into prostate ussue to 
ablate a significant amount of prostate tissue; and coadministering a therapeutically 
5 effective amotint of an antiandrogen. Hie size of the prostate is reduced relative to its 
she prior to treatment bjrthe treatment regimen. Tbe treatment regimen is suitable 
for treatment of prostate tissue diseases including BPH and prostatic carcinoma. 

AUo provided bythe present invention is a treatment regimen for treating 
benign piosutic hyperplasia, including the steps of necrosing hyperplastic prostate 
10 tissuebyinjectinganeffectiveamountofethanolintoaptostaiejandcoadminis^ 

a ther^eudcally effective amount of an anriandiogen. The size of the prostate is 
reduced relative to its size prior to treatment by the treatment regimen. 

The present invention further provides a kit fortrearing a human male. The 
kit of this embodiment indudes a means for necrosii^ prostate tissue, a 
15 therapeutically effective amount of an antiandrogen drug, and a means for 
acbiinistenng the arrtiandn^en dn^ 

Another embodiment of the present invention provides a hit for treating a 
human male. The kit of this embodiment includes a first surgical device having a 
needle for deUvering a chemoablarion fluid to prostate tissue transuredirally. a 
20 theiapeuricaUyeffecriveatnoumofanantiandrogendmgsuchasbicabtamide,a^ 

second surgical device for administering the antiandrogpn drug. 

• fiiief Desctiption of th e Drawings 
F^. 1 is an anatomical drawing shoiving the bcation of the prostate. 

Fig. 2is aside view of adisassembled surgical device for use in various 

25 embodiments of the present invention. 

Fig. 3 is a side view of the surgical device of Fig. 2 in an assembled condition. 

Fig. 4is aside viewshowingasurgical kit according to another embodiment 

of the present invention. 
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r>At^^1M r>A^rripTion of the Iryyentioii 
la one embodinient. the present inventioii provides a treatment regimen for 
treating diseased prostate tissue. Tlie treatment regiinenincludes the steps of 
chemicaUy ablating prostate tissue sufficiently to eKdt a reparative process in the 
5 absence of further treatment; and coadministering a therapeutically effective amount 
of an anriandrogen. The size of the prostate is reduced relative to its size prior to 
treatment by the treatment regimen. The treatment regimen is suitable for treatment 
of prostate tissue diseases including BPH and prostatic carcinoma. 

Fig. Ishom the anatormcalpositionof prostate 10 Cincbding lateral lobes 15) 
10 suriDundingurethral3,andadjacenttissueinchjdingscminalvesicles ll.bladder 
neck 12, and pelvic tissues including sphincternmscles 14. Chemical ablation may be 
achieved, for exan5>le. by direa injection of a chemoablation fluid into a patient's 
prostate. As used ihroi^out this specification, the terms "ablate," "ablation" or 
-ablating- of tissue means causing a reduction in tissue mass. One suitable manner of 
1 5 ablating tissue is by causing a decrease in the number of tissue cells. Hie phrase 

-chemical ablation" includes processes -wherebytissue mass is reduced by action of a 
chemical or biological agent on the tissue. 

One suitable procedure for chemically ablating prostate tissue in accordance 
^ the treatment regimen is by injection of ethanol (absolute alcohol) into the 
20 prostate to be treated Ethanol preferably is injected deeply into prostate tissue 

through a needle that is positioned transuretiirally, such as in the procedure known as 
transurediial ethanol ablation of die prostate (TEAP). The ablating acdon of ethanol 
is due to several processes, including dehydration of cells, coagulation of proteins, 
and thrombosis of vessek that feed the tissue. 

25 Prior to the TEAP procedure, measurements of the patient's prostate should 

be made. Dimensions of interest include the maximum traiisveise diameter, length 
Ci.e, prostatic urethral lengtl^, and height O-e.. transverse diameter perpendicular to 
die maximumtransverse diameter, and transverse diameteratihe venmiontanum. 
One method known to practitioners for determining the dimensions of interest IS 

30 transrectal uhrasotmd, or TRUS. 
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After measurements of the patient's prostate have been obtained, the TE AP 
pnjcedure nuybe perfonneA Figs. 2 and 3 show a surgical device 20 suitable for use 
in chemicany ablating prostate tissue by etlianol injection. A device as shown in Fig. 2 
is coimnercially available under the trade name PROSTAJECT from American 
5 Medical Systems, Inc of Miniifitoiika,Mmiesota. 

A PROSTAJECT device with impioved needle visualization and control 
features is a pr^fened stugical device for use in accordance with the present 
invention. Improvements to surgical devices such as the PROSTAJECT device are 
disclosed in U.S. Provisional Patent Application No. 60/329^62, filed October 12, 
10 2001, entitled, "Sur^ImtnanentandMethod," the entire contents of which is 
herein incorporated by reference. Ahemarively, single hypodermic or transperineal 
needles {e.g.,foruse inbrachytherqjyprocedures) m^ also be used in accordance 
with the present invaitioiL 

Fie. 2 shows the device 20 in an unassembled condition and Fig. 3 shows the 

i 

1 5 device 20 in an assembled condiriorL The device 20 includes a scope sheath 22 with 
eye port 21 and port 29 for a l^t source or for irrigation; a holbw outer sheath 26; 
and a main body 23 with a needle deployment port 24, syringe port 32, retractable 
needle 25 (not shown in Fig. 2), handle 30 and diumb ring 34. Scope 22 maybe a 
commercially available rig^d endoscope such as a cystoscope or laparoscope, for 
20 exmpk. Suitable cystoscopes are available, for example, from ACM (Classic and 

Elite models), Storz, Wolf and Olympus. The needle 25 is preferably a hollow curved 
needle having needle tip 27. The main body 23 includes syrir^e port 32 that is 
designed to mate with a syringe 36 having a threaded LUER LOK connector. 
Detents 28 are provided for precise needle advancement throu^ auditory, visual and 
25 tactile confirmation of the positionii^ of needle tip 27 in a bbe of the prostate. 
Arrows 39 shown in Fig. 3 demonstrate the advancing motion of needle 25 and 
needle tip 27 of the surgical device 20 as thumb rir^ 34 is advanced, as shown by 
arrows 37. 

Briefly, to perform the TEAP procedure using surgical device 20, outer sheath 
30 26 is positioned in the patient's urelhra. Scope sheath 22 and main body 23 are 
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assembled and advanced into the outer sheath 26 to position needle deployment port 

24 \rahin the pauent's prostatic urethra. The scope sheath 22 via eye port 21 allows 
visual positioning of the needle deployment port 24 against the prostatic urethra at an 
injection site adjacent to a bbe of the prostate to be treated. The needle deployment 

5 port 24 should be positioned such that the injection site is at least 1.0 cm distal from 
the bladder neck and deaify proximal to the vemmontanum The retractable needle 

25 is advanced (as shown by arrows 39 in Fig, 3) one detent-click at a time (0.5 cm 
per detent) to puncture the uiedualwall at the injection site and to place the needle 
tip 27 into the lobe of the prostate. It is critical that the needle tip 27 is not advanced 

10 so far into the prostate as to violate the prostate capsule a saf ety mar^ of at least 
1.0 cm is recommended. The safe maximum extension of the needle tip 27 into dae 
lateral hhes of the prostate maybe determined by the foflowing equation: 

Lflaximum needle tip extension - (0.5 x Dl) - 1.0 cm (Equatbn 1); 

where Dl is the transverse diameter of the prostate at the injection site (measured in 
15 cn^. Tbe transverse diameteris measured preoperatrvely by, for example, TRUS. 

A syrir^e 36 containii^ ^proximately 5 mL of ethanol is mated with syringe 
port 32. A small volume (e.g. 3 to 5 mL per injection site) of ethanol is slowly injected 
from the syrir^e 36 throu^ the needle 25 into the prostate tissue at the injection site, 
using low pressure. The urethral bmen maybe continuously irri^ted via port 29 
20 the ethanol is being administered, to prevemcdianol from cordis into 

ptobnged contaa widi tissues other than the prostate. The needle 25 should be left 
in place for approxiniately one rdnute after die kijection is complete, to pennit the 
injected ethariol to diffuse into the prostate tissue. The needle tip 27 is then 

wididtawa and the assembly of scope sheadi 22 and main body 23 is removed from 
25 the outer sheath 26. The patient's bladder maythen be en5)tied, and the device 20 

maybe rotated to target another transurethral access point. 

Arx injection of ethanol is simikdy made into each lateral bbe of the prostate 
to conq)lete a first plane of injections. Blanching of prostate tissue can be observed 
neadyimmediately, indicating that tissue ablation is occurring. In cases with median 



-12- 



wo 03/005889 



PCTAJS02/22432 



bbe enlargemeitt (ie,, -where hyperplasia is present in the me dia n lobe), an ethanol 
injection noaybe ^^^^ to the median lobe of the prostate. Generally only about 2-3 
mL of ethanol should be injected into the median lobe. The needle vp 27 should be 
extended no moit than 1.0 cm into the median bbe. 

5 In cases of loiter prostatic uredira, such as where prostatic urethral length is 

measured as greater than 2 cm, a second plane of ethanol injections maybe 
administered (Prostatic urethral length may be measured preoperatively by usir^ a 
' measuring catheter and known techniques.) The second plane of injections, where 
necessary, should be separated from the first plane by approximately 0.5 cm, and 

10 should be at least 1.0 cm distal from the bladder neck. 

The TE AP procedure may typically be performed by a skilled practitioner in 
about twenty minutes. The patient may be catheterized using a Fol^ catheter 
following the series of ethanol injections and after removal of the outer sheath 26 
from the urethra. The catheter may generally be removed after 48 - 72 hours. 
15 Prophylactic antibiotic therapy tnay be employed after treatment to diminish the risk 
of urinary tract infectiorL 

The total amount of ethanol injected will depend on a variety of factors 
including, but not limited to the size of the prostate to be treated, the shape of the 
prostate (Le., ler^th and width), the ntmiber of injection sites determined, Aether 

20 the Tnedian lobe is enlarged, and the nature and degree of prostate disease. The 

recommended total dosage of edianol is about 20% to 28% of the measured vohime 
of the prostate to be treated, and shovdd not gqierally exceed 40% of the measured 
volume. A number of methodologies can be en^loyed to estimate prostate volume, 
including magnetic resonance imaging (MRI), transrectal ultrasonography (TKUS), 

25 digital rectal examination (DRE), and serum prostate specific antigen (PSA) level. By 
way of example, prt>static volume maybe estimated using measurements of interest 
obtained from TRUS by the ellipsoid formula: 

Vohime s (0.5233) x D x H x L (Equation 2); 
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-yrliffrp D ^ ^^f^ mavimi iTn transverse diameter of the prostate (measured in cn^, H is 
heigjit (measured ia cn^, and L is length (measured in cm). 

The total amount of ethanol injeaed into a patienfs prostate during the 
TEAP piocedvirc could range from about 8 mL to about 20 mL or more; generally, 

5 no more than 26 mL would be injeaed under normal circumstances. However, the 
amount of ethanol delivered varies according to surgeon preferences, and maybe 
greater than 26 mL in cases where the patient's prostate is severely enlarged. A total 
of about 13 mL is normally the average amount of ethanol injected per patient. In 
cases of longer prostatic urethra, such as whexc prostatic tirethral length is measured 

10 as greater than 2 cm, a second plane of ethanol injections maybe admini stered. 
Consequently, the average amount of ethanol injected would be about 26 mL for 
patients with prostatic urethral lei^;th greater than 2 cm. The total dosage of ethanol 
should generally be distributed to provide equal amounts to lateral lobes, with a 
somewhat smaller amount injected into the median lobe, as required 

15 The total number of ethanol injection sites is preferably four or fewer under 

normal circumstances, but the number of injectbn sites varies according to surgeon 
preferences, and maybe greater than four in some cases. 

By way of example, for a patient having a measured prostate volume of about 
40 cc, a prostatic urethral length of less than 2.0 cm, and not exhibiting median lobe 

20 enlargement, the following injection schedule would be recommended: 5 mL injected 
into right lateral lobe; 5 mL injected into left lateral lobe. For apatient having a 
measured prostate volume of about 40 cc, a prostatic urethral ler^ of greater than 
2.0 cm, and not exhibiting median lobe enlargement, die following injection schedule 
would be recommended: 4 mL injected into right lateral tobe in a first plane; 4 mL 

25 injected into left lateral bbe in the first plane; 4 mL injected into r^ lateral bbe in a 
second plane; 4 mL injected into left lateral lobe in the second plane. 

For a patient having a measured prostate volume of about 40 cc, a prostatic 
urethral ler^th of greater than 2.0 cm, and exhibiting median lobe enlargement, the 
f olbwing injection schedule wodd be recommended: 5 mL injected into right lateral 
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bbe; 5 mL injected into left lateral bbe; 3 roL injected into median lobe. For a 
patient having a measured prostate volume of about 40 cc. apiostatic urethral lengdi 
of greater than 2.0 cm, and exhibiting median bbe enlaigement, the f olloTving 
injection schedule w>uld be recommended: 3 mL injected into right lateral lobe in a 
5 firstplane;3mLinject«dimoleftlateralbbeinthefirstplane;2mLinjectedim^ 
median bbe in the first plane; 3 mL injected into right lateral bbe in a second plane; 
3 mL injected into left lateral bbe in the second plane; 2 mL injected into median 
bbe in the second plane. 

mere edianol is used to chemically ablate prostate tissue, medical-grade 
10 ethanol (also known as anhydrous alcohol, absohae alcohol, or absobte ediyl akohol) 
should be en^loyed in the treatment le^mens and for the kits of the present 
invenrion. For exan5)le, 190 - 200 proof edianol that meets guidelines established by 
the United States Pharmacopeia/^<fatbnalFommilary (USP/NF) is asuitable 
chemoablarion fluid in the treatment regimens of the present imrenrion. 

15 Optionally, a chemoabladon fluid to be injeaed maybe combined mh an 

additive that enhances delivery or distribution of the chemoablation fluid vndmi the 
prostate tissue, or that enhances the efficacy of the chemoablarion fluid. The additive 
m^be incorporated to disperse the chemoablation fluid in the vasculature of the 
prostate tissue more effectively, or it may be incorporated to retain the 

20 chemoablation fluid within the prostate tissue and avoid extravasation beyond 
prostate tissue G-e., beyond the prostatic c^uk). 

In some embodiments of the invention, an additive is added to the 
chemoablation fluid to form an injectable gel Bywayof example, a suitable additive 
for forming an injectable gel is a medical-grade gelling agent. One such gelling agent 

25 is GELFOAMSterile Powder (Pharmacia & Upjohn, Kalamazoo, Michigau^. 
GEUFOAM is a gelarin powder consisting of parades in the 40 - 60 micron size 
range and is commonlyused as an embolizing agent. In particular, ethanol maybe 
combined widi an addithre such as GELFOAMto form an injectable geL In another 
embodiment, an additive such as a gelling agpnt maybe injected sequentially, eitiier 

30 before or after injection of ethanoL 
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An additive for mhmrinjr visibility of the chemoabkrion fkrid maybe 
incorporated. For exan^le, the additive may coapiise a dye for e nha n c ing 
visuali2arion of the chemoabladon fluid during injecrioa Better visualization of the 
chemoabladon fluid may assist some surgeons to more effectively deliver the 
5 chemoablation fluid to the prostate tissue and to avoid undesirable backflow. By way 
of exan^le, lepiesentative dyes include methylene blue, indigo carmine, india ink, 
mt>1arlitti> gteeu, indocyaoine green, andtohidine blue. In particular, merfi5dene blue 
is suitable for use with. ethanoL 

An alternative procedure for chemically ablatii^ prostate tissue by 
10 transurethral injection is described in Goya, €tal.J. UtjoL 162, 383 (1999). Odaer 

methods of chemically ablating prostate tissue are also suitable for the practice of the 
present invention. Byway of exmsplty transperineal or percutaneous injection of 
ethanol into prostate tissue is effective for chemically ablating prostate tissue; see 
Savoca, et d.. Ear. UrdL 40, 504(2001), which is hereby incorporated by reference. 
1 5 Transrectal injection of ethanol and laparoscopic injection of ethanol are also suitable 
methods for chemically ablating prostate tissiie. Transurethral, transperineal, 
percutaneous, transrectal or laparoscopic injection of alternative chemical ablation 
agents uoayalso be employed. 

Suitable akemative chemical ablation agents include toxins whose effect can 
20 be substantially contained to the tissue to be ablated By way of example, other 

alcohols, certain enzymatic sohitions, and some antibiotics maybe suitable ^ents for 
chemically ablarii^ prostate tissue. In addition, other dehydrating solutions such as 
concentrated saline solution may also be suitable chemoablation agents. 

As an example of a suitable alcohol, phenol (carbolic ad<9 has been injected 
25 prostatically to ablate prostate tissue as a treatment for BPHL A sterile aqueous 
mfacture of phenol, glacial acetic acid, and ^ycerine has been employed; see 
Choudhury, et al., ByitJlM 52, 204 (1980) and Talwar, et aL, Brit J S«fg53, 421 
(1966), each of which is incorporated herein by reference. 
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The use of tiansurethnd intrq)iostatic injection of an enzymatic solution to 
chemically ablate prostate tissue is described in US. Patent 5,116,615 to Gokcen, a 
oL, viack is incoiporated herein by reference. An effective solution repotted by 
Gokcen, a oL mcM^ the enzymes collagenase and hyaluionidase, a nDnionic 

5 surfactant, and an antibbtic. Enzymes reported to be effective for chemically ablating 
prostate tissue include: collagenase, hyaluronidase, elastase, trypsin, chymotrypsin, 
pronase, DNase I, bromelain, clostiipain, thermotysin, neuraminidase, phospholipase, 
cholesterol esterase, dispase, subtilisin, papain, chymopapain, plasminogen acdvator, 
plasmin, streptokinase, urokinase, fibrinolysin, serradiiopeptidase, pancrealin, 

10 an^e, lysozyme, cadiepsin-G, and the PMN (polymorphonuclear) leukocyte serine 
proteases. These enzymes, set forth as examples only, maybe suitable for chemically 
ablating prostate tissue in the treatment regimens of the present invention. 

Direct prostatic injection of antibiotics has been researched as atreatment for 
prostatitis. Injection of penicillin is reported to be an effectiive treatment for 
15 prostatitis, and strepton^ -was abo triecfe see Hatch,/ Urd 64, 763 (1950). Injection 
of amikacin, cef azolin, gentamicin, and thiamphenicd glydnate is reported by Baert, 
aoL, Umlc&f 21, 370 (1983). Under appropriate conditions, these or other antibiotics 
maybe suitable as chemoablariori ^pnts in the treatment r^imens of the present 
invention. 

20 The step of chemically ablating prostate tissue should be carried out 

suffidendyto elicit a reparative process in the absence of further treatment. As used 
herein, the phrase "reparative process" includes natural responses of the body to heal 
or regrow tissue in response to disease, damj^e, necrosis or ablation, and includes 
processes such as vasoconstriction, vasodilation, inflammation, phagocytosis, 

25 scarring, ar^genesis, cell growth and cell division. 

The treatment te^roens of the present invention indude the coadministration 
of an anriandrogen in conjunction 'widi ablation or necrosis of prostate tissue. Once 
prostate tissue is ablated or necrosed, the antiandrc^en treatrnertt is thougjit to 

adversely affect prostate tissue cell recovery and subsequent growth of any residual 
30 prostate tissue. As a resuk of the coadrninistration of an anriandrogen, the size of the 
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prostate is rcduced lelathre to its size prior to tieatmenL The size reducdon is either a 
xeducdon in prostate inass or prostate volume, or botL 

The step of coadministering a therapeutically effective amoimt of an 
antiandrogen may occxir prior to, during, or after the step of ablating or necrosing the 
5 prostate tissue. The Wming of the coadministerii^ step will depend upon a variety of 
factors including physician choice and treatment strategy. As used herein, the term 
"coadministering" indicates that the antiandrc^en is administered as part of a planned 
course of treatment for a prostate condition, in conjunction widi a procedure for 
ablating or necrosing prostate tissue. 

10 Hie phrase ^therapeutically effective amount* means an amount of 

antiandrogen that, Tvhen coadministered according to the treatment regimens of the 
invention, provides the desired inhibition of growth or reduction in size of the 
prx)state for the patient. Indicators of successful therapy include the reduction in size 
of the obstructive prostatic tissue and, in the case of treatment for BPH, the 

15 subsequent alleviation of symptoms of uiinazy obstruction. Objective assessment of 
the effects of therapy may measured by standard methods, including urodynamic flow- 
analysis, transurethral examination, or transrectal ultrasonography, or by an 
obstructive symptom scoring questionnaire such as the International Prostate 
Symptom Score (CPSS) or the American Urobgical Association Symptom Index 

20 Score (AUA Score). 

In determining aproper dosage for the antiandrogen in the treatment 
regimens of the invention, certain guidelines should be observed. Administration of 
any antiandrogen in the treatment regimens of the present invention should not 
exceed mgvimnm doss^e levels estabUshed by the United States Food and Drug 
25 Adnoinistration or published in the Pib)5ii37^^ R^&&m It is desirable to dose the 
minirrium therapeutically effective amount that "will achieve the desired inhibition of 
growth or reduction in size of the prostate for the patient, in order to diminish 
unwanted side effects resulting from adininistration of the antiandrogen. 
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In geneial, the tiixiing of the coadmmistrarion of the ardandn^en depends 
upon several factors, includix^ the type of prostate disease, the severity or 
advancement of the disease to be treated, whether treatment is ongoing at the time of 
administration, patiem; preferences, the type of antiandrc^en to be administered, and 

5 the thenpeudc interverdon strategy devised by the physician. For exan^le, some 
nonrstezoidal antiandrogens may tend to acquire agonistic properties durii^ long- 
term androgen deprivation. Also, androgeo-dependent diseases may mutate further 
and become androgen-independent. As a result, the physician and patient may decide 
to defer administration of antiandrogen until immediately after the prostate tissue is 

10 ablated. 

Within the scope of the invention it is envisioned that the antiandrogen be 
coadministered up to several weeks prior to the ablating or necrosing procedure, or 
that the antiandrogen be coadministered weeks or even months after the ablating or 
necrosing procedure. Generally, the antiandn)^ is coadministered eidier d u r i ng or 
1 5 shordy after the procedure; however, this is not required, and the antiandrogen may 
be coadministered at other times. 

In an embodiment of the invention, a portion of antiandrogen is administered 
before, and another portion is administered after the step of ablating or necrosing the 
prostate tissue. In another embodiment, a portion of antiandrogen is administered 
20 dining the step of ablating or necrosing the prostate tissue, and another portion is 
administered either before.or after the step of ablatii^ or necrosing the prostate 
tissue. 

Preferably, at least a portion of antiandrogen is administered after the step of 
ablating or necrosing the prostate tissue. However, treating the prostate tissue with an 
25 antiandrogen prior to ablating or necrosing the tissue may have benefits. For 

escample, such pretreatment may desirably render the prostate tissue more susceptible 
to damage from an ablating or necrosii^ procedure, or less likely to recover from 
damage done during an ablating or necrosing procedure. 
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Tlie andandiogen may be administered via a -raiety of techniques including^ 
but not limited to, oraUy in a tablet or solution, transderaiaUy, percutaneoaisly by 
injection into subcutaneous or intramuscular sites, perineally by icqection into the 
prostate tissue, or by transurethral injection into prostate tissue. Preferably, the 
S andandrogen is administered orally in tablet f oroL 

The andandrogen may comprise a steroidal antiandrogen or a non-steroidal 
antiandxogen. One suitable non-steroidal antiandrogen is bicalutamide, which is 
available commercially under the trade name CASODEX (AstraZeneca, Wilmington, 
Delaware). The chemical name for bicalutamide is (+ -) N-[4-cyano-3- 
10 (trifluorometh}^ phen54}3-[(4-fluoropheny^sijlfon5d>2-hydroxy2-nieth)4 

piopanimide (described in US. Patent 4,636,505 to Tucker, which is incorporated 
herein by reference). In an embodiment of the invention, the antiandrogen comprises 
an R-enandomer of bicalutamide. ^ 

Dosage guidelines for CASODEX published in the Phfiidarfs Desk R^kmoB 
1 5 report that a typical dos^e in a combination therapy (Le., CASODEX in 

combination with an LHRH anabgue) for prostatic carcinoma is once-daily oral 
administration of one 50-mg tablet Dosages up to 200 per day are reported to be 
weUrtolerated in long-term clinical trials. Adrninistration of bicalutamide or any 
antiandrogen in the treatment regimens of the present invention should not exceed 
20 r»^viiTiiirn dos^e levels established by the United States Food and Drug 
Administration or published in the Pkysidarts Desk R^kmm 

In an embodiment of the treatment regimens described herein, an oral doss^e 
of about 150 mg bicalutamide is administered to the patient daily for approximately 
thirty days, begiiming on the day in 'which the ablatii^ or necrosii^ step is initiated. 
25 In a variation of this embodiment, administration of bicalutamide is continued for 
approximately an additional thirty days, during which an oral daily dosage of about 50 
mg is administered. 

In another ensbodiment of the treatment regimens described herein, an oral 
dosage of about 150 mg bicalutamide is administered to the padbit daily, b^^inrung 
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one to two dxys prior to the on vAiick the ablaring or necrosing step is initiateA 
Daily dosage of about 150 mg bicahrtamide is continued until approxiiuatdy thirty 
days folbwing the initiation of the ablating or necrosing step. In a variation of this 
embodiment, administration of bicalutamide is further continued for approximately 
5 an additioiial thirty days, during ^wfaich an oral daily dosage of about 50 n:^ is 
administered. 

In yet another embodiment, an oral dosage of about 150 mg bicalutamide is 
administered to the patient daily, begLtmii^ ten days prior to the day on which the 
ablating or neciosiog step is initiated. Daily dosage of about 150 mg bicalutamide is 
10 continued until approximately thirty days foUowing the initi at inn of the ablating or 
necHDsing step. In a variation of this embodiment, administration of bicahrtamide is 
further continued for approximately an additional thirty days, during ^^rich an oral 
daily dosage of about 50 mg is administered 

Suitable nonrsteroidal anriandrogens also include flutamide and nilutamide, 
1 5 RU 58642 and RU 58841 may also be suitable nourSteroidal anriandrogens. Other 
suitable non-steioidal anriandrogens for the practice of the present invention include 
non-steroidal anriandrogens described in US. Patent 3,875^29 to Gold, US. Patent 
4,097378 to Penonnet, etal., US. Patent 4,239,776 to Glen, &aL, US. Patent 
4,386,080 to Qossley, etoL, US, Patent 5,994,362 to Gormley, etoL, or US. Patent 
20 5,872,150 to Elbrecht, a al. (the entire contents of each of which is herein 
incorporated byreference). 

The antiandrogen may also con^rise a steroidal antiandrogen. Suitable 
steroidal anriandrogens include cyproterone acetate, megestrol acetate, 
medroxyprogesterone acetate, chbrmadinone acetate, and WIN 49596. 

25 The step of coadministering a therapeutically effective amount of an 

antiandrogen may also optionally corrprise the step of administerir^ an inhibitor of 
an intracellular errzyme in prostate tissue that converts the androgen testosterone into 
5a-dihydrotestosterone PHI). In particular, the inhibitor may inhibit Type 11 5a- 
reductase. In another embodiment, the step of coadministering a therapeutically 
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effective amount of an antiandiogen may optionattjr incorporate the step of 
administering a synthetic 4-azasteroicl coii5)Ound to inhibit 5a-reductase, The 4- 
azasteioid coii5)omids finasteride, dutasteride, and PNU 157706 are suitable Type II 
Sa-ieductase inhibitors for use in the present invention. Finasteride is available under 
5 the trade name PROSCAR (Merck & Co., Inc., Whitehouse Station, New Jeisej). 
Other suitable 4-azasteroid con^unds are described in U.S. Patents 4^20735, 
4377,584, and 4,760,071 to Rasmusson, etoL 

In the treatment regimens of the present invention, the dosage quantity for 
tiie inhibitor is determined in accordance with accepted guidelines for treatment of 
10 BPK Byway of example, the recommended daily dosage of finasteride is 5 mg, 
administered orally. Administration of an inhibitor in the treatment regimens of the 
present invention should not exceed maximum dosage levels established by the 
United States Food and Drug Administration or published in the Physician's Desk 

1 5 Optionally, the treatment regimen may include other steps commensurate 

with the physician's treatment strategy. For example, the step of coadministering a 
therapeutically effective amount of an antiandn^en may further inchide the step of 
administeiii^ an LHRH analogue. Administering an UIRH aii^^ 
be desirable if a non-steriodal antiandrogen is encployed as the antiandrogen. Suitable 

20 LHRH analogues include but are not limited to leupxolide acetate, gpserelin acetate, 
buserelin acetate, and tr^torelin pamoate. 

In the treatment regimens of the present invention, the dosage quantity for 
the LHRH analogue is determined in accordance with accepted guidelines for 
androgen ablation therapies in the treatment of prostatic carcinoma. Byway of 
25 example, the reconamended dosage of goserelin acetate is 3.6 mg per 28 days of 

treatment, administered subcutaneously in implant form. Administration of an LHRH 
analogue in the treatment regimens of the present invention should not exceed 
rp? ^ YiTmim dosage levels established by the United States Food and Drug 
Administration or published in the Physidan's Desk R^eretm 
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The step of coadministering a therapeutically effecdve aniount of an 
andandiogen may optionally include the step of administering an LFiRH antagonist. 
Suitable LHRH antagonists indude but are not limited to cetrorelix and abarelix. 
Other suitable LHE(H antagonists may include amide, antaidix, azaline, A- 75998, 
S ganiidix, or Nal-Glu antagonist. Administration of an LHKH antagonist in the 

treatment regimens of the present invention should not exceed any maximum dosage 
levels established by the United States Food and Drug Administration or published in 
iS[i&Physida^s Desk R^ei^^ 

In another embodiment, the present invention provides a treatment regimen 
10 for treating benign prostatic hyperplasia. The treatment regimen includes the steps of 
necrosing hyperplastic prostate tissue sufficiendy to elicit a reparative process in the 
absence of further treatment; and coadministering a therapeutically effective amount 
of an antiandrogen. The size of the prostate is reduced relative to its size prior to 
treatment by the treatment regimen^ 

IS The step of necrosiz^ hjpeiplastic pxostate tissue maybe conducted by a 

variety of surgical and non-snigical techniques. As used herein, the term "'necrose'* or 
"necrosing" ntieans to cause the death of tissue cells or of a portion of tissue. Suitable 
methods of inducing necrosis in hyperplastic prostate tissue include irradiation (e.g., 
with microwave energy, radiofrequency, xiltrasound, nuclear radiation, x-rays, or laser 

20 ablation), application of heat (thermal ablation), freezing prostate tissue 

(ayoablation), chemical ablation, surgically damaging prostate tissue, or by electrical 
vaporization of prostate tissvie, among others. Inducir^ apoptosis, or natural cell 
death, is also included within the meaning of the term ^'necrosir^.'' 

Examples of surgical devices capable of damaging prostate tissue to induce 
25 necrosis ate disclosed in U.S. Patents 4,461,283 to Doi, 5,672,171 to Andrus, etoL and 
5,630,794 to Lax, et d., and PCT International Publication Nos. WO 92/10142 and 
WO 93/15664, the entire contents of each of which is herein incorporated by 
reference. Examples of devices and methods for surgically damaging prostate tissue 
to induce necrosis are disclosed in U.S. Patents 5,322,503, 5,562,703, 5,861,002 and 
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6,231^91, all to Desai, tbe entiie contents of each of vAkk is incoipoiated by 
refeience. 

Ako, a medication that induces necrosis of prostate tissue maybe utilized. A 
neciosii^ medicament or agent maybe delivened orally, intravenously, systemically, 
tianscutaneously or by other suitable delivery mechanisms. Preferably, the necrosing 
medicament specifically dam^es the prostate widi little collateral damage or other 
adverse side effects to other tissue. By way of example, selective apoptotic 
antineoplastic drugs such as esdsulind (APTOSYN) or CP 461 maybe suitable. 
Cytoreductive gene therapy may also be empbyed to medically necrose cancerous 
prostate tissue. By way of exan:q)le, herpes simplex virus thymidine kinase gene 
(HSV-tl^ in combination with the prodrug ganciclovir, as described in U.S. Patent 
6,217,860 to Woo, etal. maybe effective to inhibit DNA polymerase and cause cell 
death 

In one embodiment of the treatment regimen, the step of necrosing the 
prostate tissue includes the step of chemically ablating the prostate tissue by injecting 
ethanoL Ihe devices and procedures described above for injecting ethanol are 
suitable in the practice of this embodiment of the invention. 

In the practice of this treatment regimen of the invention, the step of 
necrosing hyperplastic prostate tissue should be carried out sufficiently to ehcit a 
reparative process in the absence of further treatment. The step of co adminis tering 
an aDtiandrogen is carried out in accordance "widi the description above regarding 
timing, suitable anriandrogens, techniques for administration, etc. Hae step of 
coadministering a therapeutically effective amount of an antiandrogen may also 
optionally con^rise administering an inhibitor of 5a- reductase, as described above. 
The step of coadministerir^ a therapeutically effective amount of an antiandrogen 
may also optionally comprise administering a therapeutically effective amount of an 
LHRH analogue or LHRH antagonist, as described above. 

In another embodiment, the present invention provides a treatment regimen 
for treating benign prostatic hyperplasia. The treatment reg'men includes the steps of 
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(^^^ maging hyperplastic prostate tissue sufficiently to elicit a reparative process in the 
absence of further treatment; and coadministering a therapeutically effective amount 
of an antiandrogen. Hie size of the prostate is reduced relative to its size prior to 
treatment by the treatment regimerL 

5 The step of damagii:^ hyperplastic prostate tissue may be condxicted by a 

variety of siirgical and nonrsurgical techniques. As used herein, the term ''damaging" 
means to caxise injury to tissue cells or to a portion of tissue. The term "damaging" 
jncliiHes processes that cause cell or tissue death and processes that do not cause cell 
or tissue death, 

1 0 Suitable methods of d?^^^g"g hyperplastic prostate tissue include irradiation 

(e.g., with microwave energy, radiofrequency, ultrasound, nuclear radiation, x-rays, or 
laser ablatior^, application of heat (thermal ablation), freezing prostate tissue 
(cryoablarion^, cbemfCffl ablation, surgically damaging prostate tissue, or by electrical 
vaporization of prostate tissue, among others. 

1 5 Examples of sxugical devices capable of damagir^ prostate tissue are disclosed 

in US. Patents 4,461^83 to Doi, 5,672,171 to Andrus, et ^ and 5,630,794 to Lax, et 
al., and PCT International PubHcadon Nos. WO 92/10142 and WO 93/15664, die 
entire concents of each of which is herein incorporated by reference. Eiramples of 
devices and methods for stargically damaging prostate tissue are disclosed in 

20 Patents 5,322,503, 5,562,703, 5,861,002 and 6,231,591, all to Desai, the entire 
contents of each of which is incorporated by reference. 

Ako, a medication that induces damage of prostate tissue maybe utilized. A 
d arrt^^ n g mt^ir^mmt or agent maybe delivered orally, intravenously, systemically, 
transcutaneously or by other suitable delivery mechanisms. Preferably, the da magin g 
25 medicament specifically dam^es the prostate with little collateral damage or other 
adverse side effects to other tissue. By way of example, selective apoptotic 
antineoplastic drugs such as eyisulind (APTOSYN) or CP 461 maybe suitable. 
C^reductive gene therapy may also be employed to medically dam^e cancerous 
prostate tissue. By way of example, introduction of herpes sirrplex virus thymidine 
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kinase gene (HSV-tl^ in combination Tvith the prodn^ ganciclovir, as described in 
US. Patent 6,217,860 to Woo, etoL maybe effective to inhibit DNA. polymerase and 
cause cell death. 

In one embodiment of the treatment regimen, the step of da magin g the 
5 piosute tissue includes the step of chemically ablating the prostate tissue by injecting 
ethanol. The devices and procedures described above for injecting ethanol are 
suitable in the practice of this embodiment of the invention. In the practice of this 
treatment regimen of the invention, the step of damaging hyperplastic prostate tissue 
should be carried out sufficiendy to elicit a reparative process in the absence of 
10 further treatment. 

Another embodiment of the present invention also provides a treatment 
regimen for treating prostate diseases. The tr e atment regimen of this embodiment 
includes die steps of injecting an effective amount of ethanol into prostate tissue to 
ablate a significant amount of prostate tissue; and coadministering a therapeutically 

15 effective ainourit of an antiaridrogen. The size of the prostate is red^ 

size prior to treatment by the treatment regimen. The treatment re gimen is suitable 
for treatment of prostate tissue diseases including BPH and prostatic carcinoma. The 
devices and procedures described above for injecting ethanol are suitable in the 
practice of this embodiment of the invention. By the phrase "significant amount** is 

20 meant a tneastuabk change in size of the obstructive prostatic tissue and, in the case 
of treatment for BPH, an amount such that subsequent alleviation of syn^)toms of 
tninary obstruction is achieved. Objective assessment of the effects of therapy may 
measured by standard methods, including urodynamic flow analysis, transurethral 
examination, or transrectal ultrasonography, or by an obstructive syn5>tom scoring 

25 questionnaire such as the International Prostate Symptom Score (IPSS) or the 
American Urological Association Syn5)tom Index Score (AUA Score). 

Also provided by the present invention is a treatment regimen for treating 
benign prostatic hyperplasia, including the steps of necrosing hyperplastic prostate 
tissue by injecting an effective amount of ethanol into a prostate; and coadrriinistering 
30 a therapeutically effective amoimt of an anriarukogen. Tlie size of the prostate is 
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leduced relative to its size prior tx> treatment by the tteatmem regimen, Tbe devices 
and procedures described above for injecting ethanol are suitable in the practice of 
this embodiment of the invention. 

In each of the previously described embodiments, the step of coadministering 
5 an anriandnogen is carried out in accordance with the description above regarding 
timing, sxiitable antiandrogens, techniques for administratiori, etc. The step of 
coadministering a therapeutically effective amount of an antiandrogen may also 
optionally comprise the step of administering an inhibitor of 5a-ieductase» as 
described above. The step of coadministering a therapeutically effective amount of an 
10 antiandrogen roay also optionally comprise the step of administering a therapeutically 
effective amount of an LHRH analogue or LHRH antagonist, as described above. 

The present invention further provides a kit for tieating a human male. The 
Idt of this embodiment includes a means for necrosing prostate tissue; a 
therapeutically effective amoimt of an antiandrc^en drug; and a means for 
15 admiiiistering the antiaxidrogen dn^ 

The kit includes a means for necrosing prostate tissue. The means may 
conqjrise a surgical device or noursurgical means. Preferably, the means for necrosing 
prostate tissue comprises a surgical device adapted for delivery of a chemoablarion 
fluid to the prostate tissue. One suitable surgical device is commercially available 
20 under the trade name PROSTAJECT from American Medical Systems, Inc. of 

Minnetonka, Minnesota. A sxjitable chemoablarion fluid includes, by way of exarr5)le, 
ethanol or an injectable gel conoprising ^anoL 

In one embodiment) the means for necrosing prostate tissue comprises a 
stupcal device for transurethrally deliverii^ a chenooablation fluid such as ethanol to 
25 prostate tissue through a needle. The surgical device is preferably sized and shaped 
for txansurethral entry under direct visioa One such surgical device includes a 
syringe-recdvii^ port for receiving a syringe filled witk ethanol or ^th an 
antiandrogen in solution, or adapted to receive both fluids. Optionally, a conventional 
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1 

cystoscope and sheath for transmethial entry under dirett vision niay be utilized as a 
portion of the kit. 

Figs. 2 and 3 show an embodiment of asuitable surgical device 20 adapted for 
necrosing prostate tissue by etbanol ir^ecrion. The structure and operadon of the 
5 surgical device 20 is described above. 

The antiandrogen drug may be any of die nonrsteroidal or steroidal 
antiandrogens described above. Bicalutamide (e«., CASODE30 is one suitable 
antiandrc^en drug for inclusion in the kit. 

Ihe means for administering the antiandrogen drug is determined bythe 
10 iiminer of delivering die anriandrogen drug. The anriandrogen drug m^be provide 
in tablet form, in oral solution or suspension, in an injectable orintravenous solurion 
or suspension, or in a form for transdennal deliveiy such as a patch, for exampb. 

Fig. 4 illustrates one essarapk of a surgical kit according to the present 
invention. The kit of this embodiment includes a surgical device for necrosing 
15 prostate tissue, a ther^eutically effective amount of an antiandrogen dmg.an^ 

means for administering die antiandrogen dnig. The kit 40 includes a surgical device 
20 for tiansuiediial delivery of fluids to prostate tissue. Surgical device 20 described 
and sho-wn in conjunction ^ F%s . 2 and 3 is one such device tiiat is suitable for use 
in die kit 40. The kit 40 also includes a supply or reservoir of edianol 72 and a supply 
20 of an antiandrogen dnig 80 in solution or suspension. The edianol 72 may optionally 
be provided as an injectable geL Needles 76, 78 are provided to load die edianol and 
antiandrogen, respectively, into syringes 86 and 88 from reservoirs 72 and 80. The 
syringes 86 and 88 maydien be used to deliver die edianol and antiandrogen drug 
duough die needle 25 (shown in Fig. 3) during a surgical procedure. Akemarively, die 
25 antiandrogen drug maybe suppUed indie Mt 40 as an independently injectable 
treatment diat maybe conveniendy injected at approximately die same time as die 
edianol injection, using a needle and syringe (not shown) dedicated for injection of 
the antiandrc^en. 
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In an akemadve embodiment, a kit in accordance -widi the invention may 
con^rise a nonrStUBical kit. For exan^le, a nonrsuigical kit may include a non- 
surgical medicament for necrosing prostate tissue, and an anriandrogen dn^. In this 
embodiment of a non-suigical kit, the medicament and the anriandrogen drug maybe 
5 delivered orally (e.g., the medicament and an t iandrc^en dmg may be provided in 
tablet fomO, intravenously or in any suitable manner. Depending on the marmer of 
delivery, the kit may also include needles, syringes and reservoirs. 

A kit in accorYkoce with the present inventbn may ako con^nse both 
surgical and non-surgical elements. For example, a kit may include a surgical device 
10 for necrosing prostate tissue, and non-surgical means for administering ihe 
anriandrogen drug, such as an oral tablet. 

The elements of the kit may be packaged and sterilized together, or they may 
be separately packs^ and sterilized and assernbled into a kit at a later date. 

Further, optional treatments may also be incorporated into each embodiment 
15 of the kit of the present invention. Byway of etan^le, a suspension of an IHRH 
analogue, and a needle and syringe dedicated for injection of the LHRH anabgue, 
may be included in the kit. 

Another embodiment of the present invention provides a kit for treating a 
human The kit of this embodiment includes a fust surgical device havir^ a 
20 needle for delivering a chemoablation fluid to prostate tissue transuredirally, a 
therapeutically effective amount of bicahttamide; and a second surreal device for 
admiriisteririg hicalutainide. 

A reservoir of a chemoablation fhiid may optionally be included -with the kit 
of this embodiment. One suitable chemoablation fhiid for inclusion in die kit is 
25 absolute ethanol, or aberaariveb^, an injectable gd con^rising ethanol as described 
above maybe included. Any suitable chenujablation fluid maybe incbdedvwth the 
kit, however. 
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In one embodiment, the first surgical device coirq)rises a device for 
transmediially delivering ethanol to prostate tissue darough a needle. The first 
surgical device is preferably sized and shaped for transuiediral entry under direct 
vision. One such surgical device includes a syringp-receiving port for receiving a 
5 syringe filled with ethanoL Figs. 2 and 3 show surgical device 20, which is a suitable 
first surgical device, adapted for delivering a chemoablation fluid to prostate tissue. 
The stnjcture and operation of the surgical device 20 is described above. 

Ihe first surgical device may also serve as the second surgical device for 
o.<mmictPring bicalutamide. Ahematively, aseparate surgical device maybe included 
10 as the second surgical device for administering bicdutariiide. For exanqjle, 

bicahitamide maybe provided as an injectable sohidon, and the second surgical 
device magrcomprise a dedicated needle and syringe for injection of bicabtamide. 
The second surgical device maybe adapted for administiarion of bicakcamide 
transurethiaHy, perineally, percutaneously.transdermally, or by any effective manner. 

15 The present invention also provides for the use of both an antiandrogen and 

edianol f oi- the manufacture of a combinarion medicament for the treatment of 
benign prostatic hyperplasia or prostadc carcinoma. The combination medicament is 
useful in the practice of the treatment regimens of the present invention. In 
particular, the ethanol is intended to be used as an ablating or necrosing agent, and 

20 the antiandrogen is intended to be coadministered accordiiig to any of die treatment 
regimens described above. The antiandrogens described above are suitable for die 
combination medicament. Bicalutaunde in particular is a suitable non-steroidal 
antiandn^en. 

Ihe foUowing Exanq)le demonstrates the efficacy of a treatment r^men in 
25 accordance with an embodiment of the present invention. 

F.XAMPIJE 

Human patients exhibiting synptoms of BPH were treated by transurediral 
ethanol ablation of prostate tissue, with coadministration of the antiandrogen 
bicalutamide. The treatments for selected patients are summarizied in Table 1. 
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Measurements of each patient's prostate size were obtained prior to ethanol abktioa 
by MRI. Flowrnetiy rneasiirements were ako taken. Maximum flow rate (Qaaax) and 
median flow rate (Qned) aregiveninTabk2. 

Each patient was then administered ethanol ablation therapy by transurethral 
5 injection directly into prostate tissue, as sununaiized in Table 1. Total amount of 
ethanol injected ranged from about 22% to about 38% relative to the volume of the 
patient's prostate. The number of mjection sites ranged from 3 to 11; the average 
number of injection sites was 5,8. Folbwir^ edianol ablation therapy, each patient 
was administered bicalutamide, 150 mg orally each day for sixty days, beginning on 
10 the day of treatment. 

Tabk 1. Summary of ethanol ablation therapy for individual padents. 



Patient || 
No. 1 


Prostate 
Size (s) 


Inlection 
Sites 


Volume of 
Etfaaiiol(mL) 


1 


115 


6 


26 


3 


75 


4 


20 


4 


112 


6 


25 


7 


80 


6 


30 


9 


40 


5 


15 


10 


51 


3 


15 


11 


56 


5 


21 


12 


164 


8 


36 


14 


91 


7 


31 


15 


34 


3 


12 


16 


125 


7 


36 


17 


48 


4 


17 


18 


96 


6 


30 


19 


105 


6 


35 


20 


175 


11 


50 



A three- month and sbc-month followup examination was done for each 
patient to evaluate prostate size and flowmetry resiJts. The data given in Table 2 



-31- 



wo 03/005889 PCTAJS02/22432 



demoBstiates that leductions in prostate size of more than 50% are achievable by the 
practice of one embodiment of the present invention. Relief from symptoms such as 
urinarjrietention is ako demonstrated for patients havii^ oversi2«d prostates (Le., 
prostaxe mass greater than 80 ^. 

5 Table 2. Reduction in prostate mass and change in symptoms. 





Pre-treatment 


Post-treatment 
Evaluation (3 montfas) 


Post-treatment 
Evaluation (6 mondis) 


Patient 
No. 


Size 
(g) 


Qnaz 

(mL/sec) 


Qnsd 

(mL/sec) 


Size 
(g) 


Qnaz 

(mL/sec) 


Qned 

(tnL/sec) 


Size 
(k) 


(mL/sec) 


(mL/sec) 


1 


115 


0 


0 


40 


21 


9 


21 


21 


o 

y 


3 


75 


0 


0 


15 


17 


5 


19 


17 


5 


4 


. 112 


0 


0 


40 


18 


11 


28 


18 


11 


7 


80 


8 


4 


36 


7 




30 


13 


10 


9 


40 


0 


0 


28 


4 


3 


20 


19 


11 


10 


51 


7 


4 


30 


12 


4 


21 


15 


9 


11 


56 


11 . 


7 


25 


11 


7 


20 


14 


9 


12 


164 


0 


0 


78 


17 


5 


19 


30 


13 


14 


91 


11 


5 


78 


13 


7 


32 


15 


10 


15 


34 


9 


5 


30 


12 


7 


28 


13 


9 


16 


125 


8 


3 


63 


18 


7 


18 


15 


9 


17 


48 


0 


0 


45 


11 


5 


20 


15 


10 


IS 


96 


7 


6 


42 


15 


8 


18 


17 


10 


19 


105 


0 


0 


54 


10 


2 




12 


8 


20 


175 


7 


5 


98 


13 


2 


1 23 


20 


11 



Survey data ^vas also acquired pre-treatment and at the three- month and six- 
month foUowups. Patients were evaluated for subjective symptom severity usii^ an 
International Prostate Symptom Score questionnaire. Results are given in Table 3. 
10 The data indicates that relief of the symptoms of BPHis achieved in nearly every 
case. 



-32- 



•i II » 



wo 03/005889 



PCTAJS02/22432 



Table 3. Relief of symptoms. 



10 



Jratlcilt iNO* 


Pte- treatment 
IPSS* 


IPSSat 
Smoiims 


IPSSat 
6 monffas 


1 


{ npf^ntinTi^ 


3 


3 


I 


IXC LCitH'H^J^/ 


20 


20 


1 




4 . 


4 


1 


20 


18 


8 




pretention) 


10 


9 


10 


22 

—4 — 


4 


6 


11 




8 


8 


12 


(letendon) 


24 


14 


14 


20 


9 


8 


15 


26 


21 


8 


16 


23 


14 


12 


17 


(letentlon) 


8 


7 


18 


20 


15 


12 


19 


1 (leteodoii^ 


10 


9 


20 


27 


13 


10 



* "(retentbn)" mdicates absence 



•nris irorention may take on various modifications and akerarions mthout 
departing from the spirit and scope thereof. Accordingly, it is to be understood diat 
this invention is not to be limited to the above-described, but it is to be controUed by 
the limitations set forth in the following claims and any equivalents thereof. It is also 
to be understood that this invention maybe suitably practiced in the absence of any 
element not specifically disclosed herein. 

In describing preferred embodiments of the indention, specific tenninology is 
used for the sake of clarity. The invention, however, is not intended to be limited to 
the specific terms so selected, and it is to be understood that each term so selected 
includes all equivalents that operate simikriy. 
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1. Atieaimeittiegimenfortteawngapixjstate disease 

^ cheinicaDy ablaring prostate lassue suffideodyto elicit a reparative 
process; and 

5 b) coadministering atherapeuticallyeffectiveanioimt of an antiai^ 

stich that steps a) and b) are sufficient to reduce the size of the prostate relative to 
its size pnorto treatment. 

2. The treatment reginien of dbimlvtedncherdc^ 
ethanol into a portion of prostate tissue. 

10 3. Tlie treatment regimen of claiinlv/hetein coadministering an antiandrogen 
inr1<iHft» administeiii]^ bicalutamide. 

4. A treatment regimen for treating benign prostatic hyperplasia comprising: 

^ necrosiiighjperplasticprostatetissuesiifGcientfyto elicit a rq)^^ 

process; and 

15 b) coadininistering athere^ieuricalb^effective amount of an antiandrogen^ 

such that steps and b) are sufficient to reduce die size of the prostate relative to 

its size prior to tr eatment . 

5. The treaanent regimen of claim 4 wherdnnecrosii^lQpexplastic prostate tissue 
includes injecting ethanol into a portion of prostate tbsue. 

20 6. Tlietreatmemr^imenof daini4\»hereintheantiaDdrc^coin^ 
bicalutamide. 

7. A treatment regimen for treating benign prostatic hyperplasia con?)risii^: 

damaging hyperplastic prostate tissue sufficientlyto elicit a reparative 

process; and 

25 b) coadministering atherapeuticallyeffective amount of an antiandrogen; 

such that stqw ^ and b) are sufficient to reduce the size of the prostate relative to 
its size priorto treatment. 
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g. Akitfortreamgahiimanniakcon^ns^^ 
a jxieans for iiecfx>sing prostate tissue; 
a therapeutically effective anioiint of an antiandiogpn drug; aad 
a means for adnunisteiing die andandrogen drug. 

5 9. Hie kit of claim 8 wherein the means for neciosii^ prostate tissue comprises 
ethanol for injection into the prostate tissue. 

10. The kit of claim 8 ^tdserein the andandrogen drug comprises bicalutamide. 

11. A kit for treating a h\iman male con5)risii^: 

a first surgical device having a needle for delivering a chemoablatton fluid 
10 to prostate 

tissue transurethrally; 
a theiapeurically effective amount of bicaluta m ide; and 
a second surgical device for administering bicalutamide. 

12. Use of both an andandrogen and ethanol for the manufacture of a combination 
IS mpf!tram<>nt for the treatment of benign prostatic hyperplasia or prostatic 

rg>TTrinnma 

13. The use of claim 12 Tvhereia the andandrogen is a non-steroidal andandrogen. 

14. The use of daim 12 ^v^^ierdn the antiandrogpa comprises bicalutamide. 

15. The use of claim 12 wherein the chemoablation fluid is in the form of an 
20 injectable geL 
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